


























ketebalan	 15	mm.	 Simulasi	 ini	menggunakan	 software	 FEM	Ansys	 versi	 5.4.	 Teori	 analisa	 kegagalan	






























The	most	 important	part	 to	hold	 the	
weight	of	Superheater	on	Boiler	Recovery	
type	 is	 a	 pair	 of	 plates	 hung	 through	 a	
hanger	 rod	 and	 bound	 by	 two	 pins.	 Pins	
and	 plates	 are	 not	 permanently	 tied,	 but	
only	 loose	 and	 flexible	 so	 as	 to	 hold	 the	
weight	at	once	can	overcome	the	load	in	the	
axial	direction.	To	maintain	stability	during	
operation,	usually	at	 the	end	of	 the	pin	 is	
given	a	ring	that	is	connected	through	the	
point	weld	(	Yasniy,	Pyndus,	Brevus,	Iasnii,	
&	 Lapusta,	 2016).	 The	 location	 of	 these	
sections	 is	 just	 above	 the	 combustion	
chamber	 with	 a	 very	 high	 working	
temperature.	
Stress	distribution	that	occurs	on	the	





covered	 a	 very	 thick	 insulation	 material	
(Barma,	et	al.,	2017).	Therefore,	one	of	the	
best	methods	to	get	stress	distribution	in	a	
particular	 location	 is	 to	 use	 a	 numerical	
simulation	method	(Sankar,	Rao,	Seshadri,	





stress	 value	 in	 a	 test	 of	 the	 material	
(Shokouhmand,	 Ghadimi,	 &	 Espanani,	
2015).	 Thus,	 when	 associated	 with	 main	
stress	on	a	mechanical	element,	the	failure	
of	 a	 material	 will	 occur	 when	 1	 and	 3	
have	 exceeded	 the	 tensile	 stress.	 When	




energy	 distortion	 per	 unit	 volume	 in	 a	
tensile	 or	 compression	 test	 on	 the	 same	
material.	This	theory	is	also	known	as	the	
von	Mises	theory.	In	other	words,	failure	of	
ductile	 material	 will	 occur	 if	 von	 Mises	
stress	 (')	 reaches	 or	 exceeds	 its	 tensile	
stress	(Sy).	
	If	 it	 is	 considered	 that	 the	 normal	
stress	 section	 on	 each	 surface	 is	 equal	 to	
the	hydrostatic	stress	(AV),	then	there	will	
be	eight	symmetrical	surfaces	 in	the	main	
direction	 that	 will	 be	 subjected	 to	 the	
stress.	 Failure	 is	 expected	 to	 occur	 when	
the	octahedral	shear	stress	at	each	section	
undergoing	 stress	 equals	 or	 exceeds	 the	
octahedral	shear	stress	in	a	simple	tensile	
test	 of	 a	 test	 specimen	 to	 failure.	 This	 is	
similar	 to	 the	 prediction	 of	 a	 material	
failure	 based	 on	 the	 theory	 of	 distorted	
energy,	 where	 the	 shear	 stress	 that	 can	
cause	failure	occurs	when	the	shear	stress	
reaches	up	to	57.7%	of	the	tensile	stress	of	




other,	 then	 the	 contacts	 that	 occur	 at	 the	
point	 and	 the	 line	 will	 turn	 into	 contact	
area	(	Tavares,	et	al.,	2014).	The	stress	that	






stress	 that	 occurs	 in	 the	 contact	 area	










of	 nodal	 displacement	 and	 stress	
distribution	that	occurs	on	the	superheater	








form	 is	 shown	 in	 Fig.	 2.	 Design	 of	 plate	
holder	 model	 is	 done	 by	 using	 software	
ANSYS	 5.4	with	 size	 400	 x	 200	 x	 15	mm.	
The	model	designs	in	this	study	begin	at	the	
starting	 point	 of	 the	 work	 sheet	
coordinates	 in	 WP	 X,	 Y	 (0,0),	 width	 200	





















tensile	 strength	 690	 MPa,	 density	 7800	
kg/m3,	 modulus	 elasticity	 211	 GPa,	 and	
Poisson	 ratio	 0.35.	 Material	 is	 defined	 as	
having	isotropic	shape.	The	type	of	element	
corresponding	 to	 this	 structure	 in	 the	 2D	
Solid	 8Node	82	2D	analysis	model	with	 a	
uniform	thickness.		
Mesh	 selection	 is	 made	 as	 small	 as	
possible	 by	 taking	 into	 account	 the	








header	 plus	 the	 superheater	 pipe	 with	 a	
total	 weight	 (Q)	 of	 95	 tons.	 Then	 the	




Based	 on	 contact	 area	 theory,	 it	 is	




that	occurs	 in	 the	contact	area	 is	560,985	
MN	 /	m2.	 The	 voltage	 distribution	 at	 the	





















		The	 numerical	 simulation	 results	
with	the	help	of	Ansys	software	are	shown	
in	Figure	6.	Contour	color	changes	show	the	
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Based	 on	 the	 results	 of	 the	 analysis	
can	be	seen	that	the	displacement	and	the	
maximum	 voltage	 occurs	 in	 the	 contact	
area	 between	 the	 retaining	 plate	 and	
superheater	pin.	This	is	due	to	this	area	of	
superheater	 load	 directly	 transmitted	
through	 the	 pins	 to	 the	 retaining	 plate.	
Thus,	 the	 dampening	 part	 is	 strongly	
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